This article describes the effect of individualized counseling using family history data and objective cardiovascular risk factors on intent to change and actual exercise behavior in a diverse sample of working adults. Using a longitudinal, quasi-experimental, crossover design, objective data (blood lipids, glucose, blood pressure, and body mass index) and subjective data (awareness of heart disease risk, depression, spirituality, and knowledge of family history) were collected from 91 (mostly female and with a mean age of 45 years) primary and secondary teachers in a southwestern city. The Transtheoretical Model of Change guided the study and measured intent to exercise. Objective risks in this sample mirrored national indices of risk for obesity and abnormal lipids. Although some participants increased their exercise, no significant differences were found between the groups in exercise behavior at 6 and 12 months . Using knowledge of family history to raise awareness and encourage lifestyle changes related to cardiovascular risk warrants further study.
Several factors, including awareness of risk, influence whether individuals engage in health promotion activities to decrease risk for cardiovascular disease, cancer, and diabetes. More than 90% of all coronary heart disease (CHD) events occurred in individuals with one CHD risk factor in the Framingham Heart study (Greenland et al., 2003) . Collection and interpretation of family history data assists clinicians in identifying and stratifying risk, which improves screening and client compliance (Scheuner, Wang, Raffel, Larabell, & Rotter, 1997) .
Little is known about the relationship between awareness of cardiovascular disease risk and family history and health promotion and disease prevention behaviors among working adults of diverse backgrounds. Few studies have described the relationship among factors such as depression, acculturation , and family history, the influence of spiritual values, and the relationship of these variables to risk for cardiac disease and diabetes among working adults. Thus, the purpose of this study was to evaluate the
Applying Research to Practice
An ethnically diverse sample of working adults from a southwestern city had indices of risk for obesity, abnormal cardiovascular indicators, and family history mirroring national indices. Knowledge of family history increases awareness of risk status for cardiovascular disease and can motivate individuals to seek screening. My Family Health Portrait is an online , user-friendly, low-cost resource for obtaining and organizing family history information . The Transtheoretical Model of Change can guide assessment and target interventions.
value of family history information in cardiovascular risk assessment when combined with objective indices of risk (i.e., blood lipids, glucose, body mass index, waist and hip circumference, and blood pressure) and its effect on intent to change and actual exercise behavior.
BACKGROUND AND SIGNIFICANCE
Heart disease is the leading cause of death for both men and women in the United States, although more women die of heart disease each year than men (Mosca et al., 2007) . Hispanic women are at significant risk for cardiovascular disease because of the high prevalence of obesity and type 2 diabetes in this population. The heart disease death rate is 265 per 100,000 Hispanic women compared to 388 per 100,000 White women (Andrews, Graham-Garcia, & Raines, 2001) . Cardiovascular disease is the leading cause of death for Hispanics; additionally, Hispanics are 1.7 times more likely than non-Hispanic Whites to have diabetes, a major risk factor for heart disease (National Institute of Diabetes and Digestive and Kidney Diseases, 2005) . Data from two longitudinal studies of risks for diabetes among Hispanic populations support the association of family history of diabetes, obesity, sedentary lifestyle, and abnormal blood lipid profile (Mitchell et al., 1996; Swenson et al., 2002) .
Evidence from several studies suggests that awareness of heart disease as the leading cause of death among women increased from 30% in 1997 to 46% in 2003 (Mosca, Ferris, Fabunrni, & Robertson, 2004) . National telephone surveys randomly sampled women 25 to 65 years old. Results from the 2006 survey of 1,005 women with a mean age of 50 years, of whom 71% were White, indicated awareness of heart disease as the leading cause of death had increased to 57%. However, differences between ethnic groups were statistically significant. Level of awareness was 31% among Black women, 29% among Hispanic women, and 68% among White women; these levels of awareness had changed little since 1997 (Christian, Rosamond, White, & Mosca, 2007) .
Physical inactivity is a critical etiologic factor for obesity, type 2 diabetes, hypertension, and cardiac disease (National Heart, Lung, and Blood Institute, 1998) .
Research among adult populations has determined that regular physical activity is an effective means of improving cardiorespiratory fitness, elevating high-density lipoprotein (HDL) cholesterol and lowering LDL cholesterol and triglyceride levels, reducing abdominal adiposity (Lee et al., 2005) , and improving cardiac risk profiles (Diaz, Player, Mainous, Carek, & Geesey, 2006) . Kokkinos et al. (2008) used treadmill tests to assess the physical fitness of 15,660 low-income male veterans with and without cardiovascular disease. Amount of exercise had an inverse relationship to mortality. Men in the highest fitness category had significantly lower all-cause mortality than those in the lower fitness categories. The authors concluded that walking daily, a low-cost health behavior, has significant health benefits.
Family History and Health
Increasing evidence suggests that social and familial ties are associated with risk factors for disease (Christakis & Fowler, 2007) . Family history data represent an interaction of genetics and shared environment that can guide targeted interventions in identified high-risk groups, providing indicators of physiologic and psychosocial characteristics of a family and its individual members (Hunt, Gwinn, & Adams, 2003; Kardia, Modell, & Peyser, 2003) . A growing body of research supports the value of using family history data as a targeted approach for highrisk families and individuals, an effective screening tool for gene-environment interactions, and a cost-effective population-based strategy compared to more high-tech genetic testing.
Family history of disease is considered a predictive risk factor for diabetes (Harrison et al., 2003) , selected cancers (Ziogas & Anton-Culver, 2003) , asthma (Burke, Fesinmayer, Reed, Hampson, & Carlsten, 2003) , and coronary artery disease (Hunt et al., 2003; Kardia et al., 2003) . Approaches using family history offer the benefit of identifying the shared characteristics of high-risk individuals within families and intervening early with targeted treatment (e.g., medication for hypercholesterolemia). For example, several studies reveal that a relatively small subset accounts for many of the cardiovascular disease cases (Hunt et al., 2003) . In a study of Utah high school students and their families, only 1% of families had a strongly positive family history but accounted for 17% of early cardiovascular disease events (defined as age younger than 55 years). Further, 14% of Utah families had a positive family history and accounted for 72% of early CHD events and 48% of CHD events regardless of age (Hunt et al., 2003) . In this study, family history was an independent predictor of heart disease when other risk factors were controlled.
Taking a family history is also a cost-effective strategy. Hunt et al. (2003) compared collecting family history data to other methods of screening members of high-risk families. The Multiple Risk Factors Intervention Trial (MRFIT) study used interviewing in addition to collecting objective data such as blood pressure and blood lipids; the cost was approximately $100 per person. The cost of collecting a family history was estimated at $1 to $3 per family when administered through a school-based initiative using school nurses. The cost of a program available to the general public on the Internet was estimated at less than $1 (Yoon, Scheuner, & Khoury, 2(03) .
Most recent studies of family health history as a public health prevention tool have concentrated on its usefulness in increasing the accuracy of risk perception among individuals at risk for selected diseases. When clients were educated regarding the risks inherent in their family history, screening increased for breast and colon cancers (Codori, Petersen, Miglioretti, & Boyd, 200 1; McCaul, Schroeder, & Reid, 1996) . Whether information about personal risk for disease based on family history results in health behavior change (e.g., weight reduction, increased exercise, or smoking cessation) has not been sufficiently studied (Yoon et aI., 2003) .
Spirituality and Health
The relationship between spirituality and health is based on the hypothesis that spiritual practices may mediate stressors by inducing the relaxation response (Benson, 1996) , which in tum reduces muscle tension, lowers heart rate and blood pressure, and increases oxygenation, among other physiologic effects (Delmonte, 1985) . Seeman, Dubin, and Seeman (2003) , in a comprehensive analysis of existing evidence of the effect of religion and spirituality on health, concluded that certain aspects of religiosity and spirituality may be linked to cardiovascular, neuroendocrine, and immune function, which in tum relate to overall health. Several recent research reviews also examined the relationship between religion and spirituality and health outcomes. In a review of 25 randomized controlled or clinical trials, religious interventions such as intercessory prayer, relaxation, and touch therapy were found to improve outcomes for clients with cardiovascular risk factors and cancer progression and reduce hospital stays (Coruh, Ayele, Pugh, & Mulligan, 2005) . Similar findings were reported in a meta-analysis of 31 studies of the effects of spiritually oriented psychotherapy interventions on selected psychological problems (Smith, Bartz, & Richards, 2007) .
Research on the relationship between spirituality and religion and health outcomes has been criticized for methodological flaws in research design, conflicting findings (Sloan, Bagiella, & Powell, 1999) , and the lack of representative samples and types of spirituality interventions beyond meditation studied (Seeman et aI., 2003) . The effect of spirituality and religion on health outcomes remains an emerging area of study, reflecting recognition of the mind-body connection (Becker, 2001) .
Depression and Health
Depression is commonly recognized as a potentially life-threatening illness due to the risk of suicide resulting from depressed mood and feelings of worthlessness, inappropriate guilt, hopelessness, and powerlessness. Depression not only presents a threat to life but also impairs quality of life. It is speculated that by 2020 depression will be the second leading cause of disability in the United States. AAOHN JOURNAL· VOL. 59, NO.4, 2011 Numerous studies of monozygotic and dizygotic twins link genetic factors to the development of depressive disorders The average concordance rate in monozygotic twins is between 45% and 60%, compared to 12% in dizygotic twins (Dubovsky, Davies, & Dubovsky, 2004) . Other studies have revealed that individuals who have a "short" gene, a stress-sensitive version of the serotonin transporter gene, have a higher rate of depression if they were abused as children or experienced multiple stressful life events. Such stressors do not predispose individuals who have a "long" gene for depression (Bradley et aI., 2008) .
Mounting research evidence supports the possibility of depression as a risk factor in the development of cardiac disease. Frasure- Smith and Lesperance (2005) reviewed literature from 2001 to 2003 linking depression to cardiac disease outcomes and supporting depression as a cardiac risk factor. Glassman (2007) reviewed scientific evidence from the early 1990s on and concluded that depressed individuals were at increased risk for cardiovascular disease and cardiac death. The underlying causative mechanisms are not well understood. Obvious factors include noncompliance with treatment recommendations and cardiovascular risk factors such as lack of physical activity, poor nutrition, smoking, and hypertension. Recent studies implicate physiologic changes such as nervous system activation, cardiac rhythm disturbances, systemic and localized inflammation, and hyper-coagulability that negatively influence the cardiovascular system (Joynt, Whellan, & O'Connor, 2(03) .
Acculturation and Health
Acculturation is a confounding factor that may influence differential rates of disease. Acculturation encompasses socioeconomic status, education level, age, language fluency and use, generation in the United States, and immigration status (Lara, Gamboa, Kahramanian, Morales, & Hayes Bautista, 2005) . Acculturation is the process of acquiring the external behaviors of the dominant culture, including language, dress, food, and music, potentially culminating in assimilation to that culture. Two models of acculturation predominate: the unidimensional model, supposing the process is linear from none to full acculturation; and the bidimensional model, suggesting that assimilation occurs in a variety of stages toward biculturalism, or comfort in both cultures (Marin, 1992) .
Many recent studies of acculturation and health have involved Hispanics, particularly the Mexican American subgroup. Numerous studies have documented the Hispanic paradox-immigrant Hispanics, despite low socioeconomic status and less access to health care, arrive in the United States essentially healthy. In a recent review of more than 50 research studies in the public health literature, Lara et al, (2005) found the strongest evidence for a relationship between level of acculturation among Hispanics and substance abuse, diet, and pregnancy outcomes. Their analysis supported more acculturated Latinos having higher levels of substance abuse, poorer dietary patterns, and lower birth weight infants than less acculturated Latinos.
Five Stages of the Transtheoretical Model of Change
Precontemplatio~the individual is not mindful of the need to change, being unaware, lacking information about a health risk, or being in a state of denial of risk Contemplatio~the individual is aware of the need for change, weighs the consequences of health risk and the adverse consequences of changing, and intends to change in the near future Preparatio~the individual is ready to take action and may even begin altering the targeted behavior within a 30-day period Actio~the actual change in lifestyle that will accomplish risk reduction Maintenanctr-the individual is able to maintain the behavioral change for 6 months
Although measurement of acculturation has been criticized for lack of a clear conceptual framework, definitions, and methodological rigor (Hunt, Schneider, & Comer, 2004) , sufficient evidence supports continued measurement of acculturation as a basis for describing health disparities and influencing public health action among population groups, particularly Hispanics (Lara et aI., 2005; Siatkowski, 2007) .
Exercise and Health
The relationship among low cardiorespiratory fitness, cardiac disease, and mortality in both men and women is well documented (Gulati et aI., 2003; Lee & Blair, 2002; Mora et aI., 2003) . The majority of studies have examined White populations or compared White and Black populations. Carnethon et al. (2003) used a treadmill examination at baseline to study physical fitness in a sample of more than 4,000 Black and White men and women 18 to 30 years old. The participants were followed for 15 years to determine the relationship of type 2 diabetes, hypertension, metabolic syndrome, and hypercholesterolemia to physical fitness and mortality. Cardiorespiratory fitness was negatively correlated with risk of developing hypertension, diabetes, metabolic syndrome, and hypercholesterolemia in middle age. Those individuals who were more physically fit had less risk. The authors suggest that fitness plays an independent protective role in the development of cardiovascular disease.
Studies document a low rate of physical activity among Latino populations, with the lowest rate among Mexican Americans, regardless of education or income (Crespo, Smit, Andersen, Carter-Pokras, & Ainsworth, 2000; Crespo, Smit, Carter-Pokras, & Andersen, 2001) . Most research on physical activity among Latino populations is descriptive, emphasizing physical health effects and constructs such as self-efficacy, social support, and perceived barriers (Eyler et aI., 2002; Marquez, McAuley, & Overman, 2004) among older populations. Few intervention studies have been reported.
THEORETICAL FRAMEWORK: THE TRANSTHEORETICAL MODEL OF CHANGE
Since its conceptualization in the early 1980s by Prochaska and DiClemente (1983) , the Transtheoretical Model of Change (TIM) has become a widely used framework in health promotion projects ranging from smoking cessation and engaging in an exercise program to medication adherence and cardiac rehabilitation after a significant cardiac event (Cropley, Ayers, & Nokes, 2003; Johnson et aI., 2006; Parish, Kosma, & Welsch, 2007) . The model describes five stages of readiness and action for behavioral change (Sidebar). It has been used to identify individuals' stage of change and as a tool to help individuals move toward successful change behaviors. In addition to stages of change, the model includes the concepts of process of change, decisional balance, and self-efficacy, influencing the individual's movement on the continuum toward behavioral change.
METHODS
A quasi-experimental, pre-post design was used to determine whether working adults who completed the online My Family Health Portrait (U.S. Department of Health and Human Services, n.d.) and received specific information regarding personal objective cardiac health risks and ways to improve exercise behavior would demonstrate differences in both intent to change and actual exercise behavior 6 and 12 months after assessment.
Four private elementary and high schools in the southwest United States with a high percentage of Hispanic staff and faculty served as the study setting.
Participants were volunteers recruited from the approximately 130 employees of the four educational institutions. Based on an a priori power analysis, with alpha being 0.05, power being 0.70, and a medium effect size for two groups, a sample of 102 was needed. A total of 97 individuals volunteered to participate; complete baseline data were available for 91 of these individuals.
Objective and subjective measures were used to assess the variables under study. Demographic and objective health data were recorded on a researcher-designed data collection sheet.
Blood pressure was measured following procedures outlined by the National Heart, Lung, and Blood Institute (1997) using an aneroid sphygmomanometer. Two sitting blood pressure measurements were taken 2 minutes apart and the average blood pressure was computed for analysis. Height and weight were measured with participants clothed but without shoes; unclothed waist measurements were obtained. Glucose, cholesterol, and lipids were measured using capillary whole blood from one finger prick with the CholesTech Testing system (Inverness Medical Innovations, Waltham, MA). The monitor was calibrated according to the manufacturer's instructions for each data collection session, and research team members were certified in data collection by the manufacturer. The univer-sity maintains a laboratory certificate of waiver meeting Clinical Laboratory Improvement Amendments (U.S. Department of Health and Human Services, 1988) .
Subjective measurements included five paper-andpencil questionnaires assessing stages of change regarding exercise behavior, awareness of heart disease risk, acculturation, spirituality, and depression, and two webbased tools, My Family Health Portrait and the 10 Year Risk Calculator, all available in Spanish and English. To assess stage of change, a researcher-designed tool, Current Physical Activity Status, determined readiness to change exercise behavior at 6 and 12 months. The tool was field-tested for content validity among a sample of nursing faculty prior to administration in the study. A content validity index (Lynn, 1986 ) of 1.0 was obtained through the ratings of six faculty experts.
Ten questions from the original telephone survey developed for the American Heart Association (Mosca et aI., 2000) were used to collect information on level of awareness and knowledge of heart disease among women. No reliability is reported in the literature on the survey instrument, although it has been used in four national telephone surveys by the American Heart Association (Christian et aI., 2007; Mosca et aI., 2000) .
The Language Based Acculturation Scale (Deyo, Diehl, Hazuda, & Stem, 1985) is a four-item scale based on English-language use validated with other measures related to ethnicity (e.g., birthplace, generation in the United States, and type of neighborhood). The questions focused on English-language use: preferred language, language spoken most often, language as a child, and ability to read English. Participants respond using a Spanish or English scale ranging from 0 (least acculturated) to 4 (most acculturated). Deyo et aI. (1985) reported construct validity and a coefficient of reproducibility of 0.97, which is considered a highly predictable response pattern.
The Spiritual Perspective Scale (Reed, 1986 ), a 10item, Likert-type instrument, assesses individual perceptions of spiritual views and engagement in spiritually related interactions. The Spiritual Perspective Scale is scored by calculating an arithmetic mean across all items for scores ranging from 1 to 6 (total range of scores =10 to 60). Items include "How often do you read spirituallyrelated materials?" and "My spirituality is an important part of my life." Reliability estimates of the English scale were consistently above 0.90 in several studies (Reed, 1986 (Reed, , 1987 . Cronbach's alpha reliability coefficient was 0.92 for this study.
The Center for Epidemiologic Studies Depression (CES-D) scale (Radloff, 1977) was used to assess depression. The CES-D scale is a 20-item, Likert-type scale with questions exploring perceived mood and level of functioning within the past 7 days. Scores range from 0 to 60, with higher scores indicating depression. A score of 16 or higher has been used by researchers to indicate high depressive symptoms and corresponds to the upper 20% of scores in a general population. A score of 20 or higher has been recommended as the cutoff for individuals 55 years or older (Murrel, Himmelfarb, & Wright, 1983) .
The CES-D scale was designed for use in community surveys and has been shown to be a valid screening tool for detecting depressive symptoms in general populations. It has been used to assess Hispanic populations in several studies, including a study of the association between depression and lifestyle behaviors among Latinos at risk for diabetes (Pagoto et aI., 2009 ). The scale is reliable and internally consistent (Roberts, 1980; Vernon & Roberts, 1982) . Cronbach's alpha reliability coefficient was 0.90 for this study.
My Family Health Portrait, a web-based program, was used to collect data on individual family health histories. This tool allows users to create a graphic representation of family history information that can be printed in English or Spanish for health care providers and family members. My Family Health Portrait is designed to assist with prediction of illness and counseling on interventions and lifestyle changes for disease prevention. The tool, developed and maintained through the U.S. Surgeon General's office, requires approximately 20 minutes to complete. Members of the research team were trained by protocol for consistency in administering the tool.
The 10 Year Risk Calculator is an online program based on the Framingham risk data and recommendations from the Third Report of the National Cholesterol Education Program (National Cholesterol Education Panel, 2001 ). Ten-year risk for death from CHD or heart attack is based on age, gender, total cholesterol and HDL cholesterol levels, smoking, systolic blood pressure, and whether the individual is taking medication for blood pressure. These data were entered into the program by the researchers and the risk index was calculated.
Procedure
The study was approved by the university's Institutional Review Board for Protection of Human Subjects. Project goals, study purpose, risks, and benefits were explained verbally and in writing to the high school and university volunteers. Meetings to inform the volunteers about the study were held at the four locations at the end of the year, and initial data collection was planned for the week before the start of the next school year, when teachers and staff would be most available. All participants gave written consent and provided their e-mail address and phone number for fasting reminders.
In a variation of a crossover design, all participants were provided the intervention condition, family history data and counseling; two groups received the intervention at the initial data-gathering point, and the other two randomly assigned groups comprised the control group. At the 6-month assessment, the control group participants received the intervention condition, thus increasing the power because the intervention was provided to all of the participants at some point. Participants included members of the professional and non-professional staff. An incentive ($10 local grocery gift card) and intensive recruitment, along with the support of administrative staff, facilitated initial study enrollment.
The protocol for the three phases of the project is presented in the Figure. Assessment Phase. Participating schools were randomly assigned to the intervention or the control group by coin flip. The research team, 12 faculty together with trained undergraduate and graduate student research assistants, was available at both intervention and control group locations to conduct the objective assessments and also the family health history assessments at the intervention locations. On the day of screening, participants completed the research packets and progressed through a series of stations for blood pressure, weight and height, waist and hip circumference, and blood lipid measurements and the intervention condition-on-site, online completion of the family health history assessment. The objective screening and family health history assessments took approximately 45 minutes per individual for the intervention group and 25 minutes per individual for the control group. Heart-healthy snacks were available to participants after they completed the fasting blood lipid and glucose assessment. Following the individualized feedback, each participant was asked to complete the intent to change assessment for exercise behavior.
Intervention Phase. As noted above, all participants were given individualized feedback during a one-to-one counseling session. The participants in the intervention group received individualized feedback based on family history information and their objective risk indices. They also received standard information regarding prevention in addition to online and community-based resources specific to exercise behavioral change. Participants in the intervention group indicated their intent to change exercise behavior. Moderate-to high-risk individuals received individualized counseling and, if necessary, referral to the university health services or appropriate health care resources for monitoring. Participants in the control group received their objective information about cardiac risk and indicated their intent to change exercise behavior based on this information alone.
Evaluation Phase. Six months following the baseline assessment, the research team returned to each insti-tution to re-assess objective indices of health (blood pressure, weight, waist and hip circumference, and fasting blood lipids and glucose). Both intervention and control group participants responded to questions regarding actual changes in exercise and were interviewed to describe changes made since the baseline assessment. Evaluation of the various influences on actual lifestyle change was completed as self-report information.
Participants in the control group were also re-assessed on objective indices of health (blood pressure, weight, waist and hip circumference, and fasting blood lipids and glucose). They were given the opportunity to complete My Family Health Portrait. They received individualized counseling regarding their risk status in light of objective indices and family history information, and completed the intent to change exercise behavior scale. They were also given both online and community resources. At 12 months, both groups were again assessed for both objective indices and actual exercise behavior.
Training of Data Collectors and Study Protocol. Training for both faculty and student data collectors consisted of a discussion of the study procedures, review of the informed consent process, overview of study instruments, and review of procedures for blood pressure, blood lipids and glucose, height and weight, and waist to hip ratio measurement. A protocol with the flow of subjective and objective measures as well as counseling to be provided based on risk status guided the data collectors as they interacted with the participants and ensured uniformity in implementation of study procedures.
Data Analysis
Data were analyzed using Statistical Package for Social Sciences software, version 16. Descriptive statistics were used for level of awareness, knowledge of family health history, and objective indices of risk among the sample. Differences in intent to change and actual change based on increased information regarding family history were analyzed using t test and repeated measures analysis of variance. Between-group and within-group comparisons were computed. Nonparametric statistics were used for ordinal data (intent to change exercise behavior). Table 1 lists the demographics of the 91 participants. The majority of the participants were female and married; their mean age was 45 years. Slightly more than half were Hispanic; 45% were White. More than half were the fourth or fifth generation in the United States.
RESULTS
Research Question 1: What are the levels of awareness, knowledge offamily health history, selected subjective factors, and objective indices of risk among working adults? Findings from the awareness of heart disease among women survey revealed that 42 (43%) of the participants considered heart attack or heart disease the greatest health problem facing women. Of the remaining participants, 14 (14%) chose breast cancer and 11 (11%) chose obesity as the greatest health problem facing women. Among 38 Hispanic women in the sample, 15 (40%) identified heart disease or heart attack as the greatest problem facing women. A majority (51; 53%) identified obesity as the leading cause of death among women; only one participant identified heart disease or heart attack as the leading cause of death among women. Among the 38 Hispanic women, 22 (58%) cited obesity as the leading cause of death for women, with only one (3%) of the women identifying heart disease or heart attack as the leading cause of death for women.
Fifty-nine (64%) of the participants reported they had seen or heard information about heart disease in the past 12 months. Forty-three of these individuals identified television as the source of information; only 14 (14%) stated they had received information from a physician, nurse, or other health professional. Thirty-nine (42%) of the participants stated their physician had discussed heart disease with them; the remainder responded no or don't know.
From among 16 causes of heart disease, participants chose increased weight (72; 74%), high blood pressure (64; 66%), high cholesterol (70; 72%), no exercise (49; 51%), and stress (62; 64%). Warning signs of heart attack selected included chest pain (78; 80%), shoulder pain (78; 80%), shortness of breath (73; 75%), and tightness in chest (73; 75%). Fatigue (44; 45%) and nausea (45; 46%) were chosen least frequently. A majority of the participants recognized steps needing to be taken to prevent heart disease or heart attack: engaging in physical exercise (84; 87%), losing weight (76; 78%), decreasing cholesterol level (70; 74%), reducing stress (79; 81%), maintain healthy blood pressure (69; 71%), and quitting smoking (67; 69%). Table 2 presents findings from the analysis of 63 family history genograms. Overall, participants were aware of three generations of family history data. Forty-nine (78%) could complete a three-generation genogram with specific data about themselves and their parents, siblings, and children. For participants who did not have children, the three generations included their grandparents. The data collection protocol specified that family history regarding AAOHN JOURNAL. VOL. 59, NO.4, 2011 heart disease, diabetes, hypertension, cancer, and depression would be explored. For each condition, participants were queried for the age at which the family member was diagnosed; My Family Health Portrait categorizes age at diagnosis as younger than or older than 60 years. Overall, data were missing for both specific diagnosis of family members and age at diagnosis (Table 2) . Diabetes was the most prevalent disease in the family histories of this predominantly Hispanic sample, with 30% having at least one family member with diabetes; 40% of these cases had been diagnosed before age 60. Cardiac disease and hypertension were the next most frequent diseases in the family histories, with 17 (28%) and 16 (26%) of the participants, respectively, having first-degree relatives with these diagnoses. Cancer (with site often unspecified) and depression were reported much less frequently (Table 2) . Table 3 lists selected objective indices of cardiovascular risk for the sample at baseline. No significant differences were found between the intervention and control groups at baseline. According to Adult Treatment Panel III (National Cholesterol Education Program Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults, 20 I0) guidelines, triglyceride levels should be less than 150 mg/dL; for women, HDL cholesterol levels should be greater than 50 mg/dL. In this sample, 25% (I8) of the women had triglyceride levels greater than 150 mg/dL, and 40% (28) of the women had HDL levels less than 50 mg/dL. Twenty-eight (39%) of the women in the sample had a waist circumference of 35 inches or greater.
Finally, self-reported spirituality and depression indices were gathered using the CES-D scale and the Spiritual Perspective Scale. No significant relationships were found among these variables and objective and subjective indices of cardiac risk. The mean score for the CES-D scale was 10 (SD = 9; range = 0 to 34). Approximately 20% of the population has a score of 16 or higher, identified as being at greater risk for depression. Twenty-three (25%) of the individuals from the total sample met this criterion; a significantly greater number of individuals in the intervention group met this criterion at baseline (X = 5.56; df = I; P = .03).
The mean score on the Spiritual Perspective Scale was 5 (SD =0.8; range =2 to 6). At baseline, the intervention group had higher scores on the Spiritual Perspective Scale than the control group (t = 2.04; df = 78; P < .05).
Scores on both scales were analyzed to determine the relationship to age, body mass index, blood pressure, and frequency of exercise. No significant relationships were found, but a weak positive association was found between age and spirituality scores (r =0.28; p < .0 I).
Research Question 2: Do working adults who have received informational counseling on objective indices and subjective factors including family health history for cardiovascular risk (intervention condition) differ in their intent to change exercise behavior from those in the control group? Responses from 90 of the 91 participants on the intent to change physical activity were analyzed and showed no significant differences between the intervention and control groups. More than one third of the participants in each group were not engaging in regular exercise but were in the contemplation phase; approximately one third of the participants were engaging in regular exercise, with almost one fifth having done so for 6 months or more. At the end of 6 months (first phase), data on intent to change physical activity levels were analyzed for 20 participants in the intervention group and 32 participants in the control group. No significant differences were found between the groups (X = 2.028; df = 2; p = .363). However, 19 (37%) of the total sample of 52 participants moved one to four stages in a positive direction, 22 (42%) remained the same, and 11 (21%) regressed one to three stages.
Data on intent to change physical activity were compared from baseline to the 12-month measurement for 50 of 52 participants. Of these 50 participants for whom physical activity data were available at 12 months, 24 (48%) had moved one to four stages in their intent to change physical activity and 5 (10%) had moved three or four stages. Seven participants (14%) had regressed one or more stages and 19 (38%) had not changed.
At each measurement period, participants answered a forced-choice question: "Do you exercise?" No significant differences were found between the groups in exercise at baseline, 6 months, or 12 months. For the total sample, 65 (72%) of 89 participants indicated they exercised at some level at baseline, 38 (75%) indicated they exercised at some level at 6 months, and 38 (76%) stated they exercised at some level at 12 months.
No significant differences were found between the groups in minutes per day or number of days per week exercising at 6 or 12 months. The average time was 50 minutes at baseline (SD = 26 minutes; range = 15 to 120 minutes), 37 minutes at 6 months (SD = 17 minutes; range = 10 to 90 minutes), and 42 minutes at 12 months (SD = 21 minutes; range = 10 to 120 minutes). Participants reported exercising an average of 4 days per week at baseline (SD = 2 days; range = I to 7 days), 3 days per week at 6 months (SD = I day; range = I to 7 days), and 4 days per week at 12 months (SD = 2 days; range = I to 7 days). Walking was the predominant type of exercise reported at each time period.
DISCUSSION
This study examined awareness and knowledge of heart disease risk, objective indices of risk, and exer- AAOHN JOURNAL· VOL. 59, NO.4, 2011 cise behavior, and tested whether increasing awareness through a counseling intervention would increase exercise behavior in a sample of mostly female primary and secondary educators with a mean age of 45 years. All participants received information about their blood lipids and glucose, weight, and blood pressure and the meaning of the values. All were followed for I year and had three opportunities to receive general information about their objective profiles and one opportunity for in-depth, personalized counseling on physical exercise and an indepth analysis of their family history profile and its meaning. No significant differences were found between the groups in exercise behavior at 6 and 12 months.
In this study, cardiovascular risk mirrored national indices of risk, with a significant proportion of participants being in the overweight range and having blood pressures in the range suggesting the need for lifestyle changes. Findings from the awareness of heart disease inventory and the family history profile also mirrored findings from previous studies (Hunt et al., 2003; Yoon et al., 2003) . Fewer than half of the participants identified heart disease or heart attack as the greatest health problem facing women and as the leading cause of death among women. Most identified obesity as the leading cause of death. Most of the participants who completed the My Family Health Portrait knew the history of heart disease and diabetes within their families. On the basis of findings from the awareness survey, most of the participants knew the causes of and warning signs and appropriate lifestyle changes for heart disease or heart attack. At baseline, almost three fourths of the participants reported engaging in some form of exercise. When asked about their intent to change, approximately one third reported no type of exercise on a routine basis with no intent to change.
Although differences in providing family history information and counseling were not significant between the intervention and control groups, findings suggest that almost half of the participants changed their intent from baseline in a positive direction. This change in intent needs further study, along with ways to motivate diverse racial or ethnic samples to proceed to the action and maintenance phases of the TIM. Cropley et al. (2003) assessed stage of change and reasons for or against exercise behavior among 61 volunteers. The authors concluded that assessing an individual's TIM stage could be helpful in structuring counseling and providing support for changing exercise behavior. From a clinical perspective, Singer (2007) used case studies to illustrate the value of the TIM in assessing an individual's stage and tailoring approaches to encourage lifestyle changes.
Intervention strategies ranging from intensive to minimal have demonstrated positive short-term increases in physical exercise among female populations. Carels, Darby, Cacciapaglia, and Douglass (2004) demonstrated changes in objective measures of blood lipids and exercise behavior at 6 months using an intensive lifestyle intervention protocol, but found no differences in maintenance of these changes at 12 months. Opdenacker, Boen, Auweele, and De Bourdeaudhuij (2008) also demonstrated changes at 6 months using a minimal intervention that included monthly mail reminders to increase physical exercise within a women's organization; no data were available on 12-month maintenance. The impact of repeated doses of personal information about objective indices on lifestyle changes needs further study to determine the most cost-effective method of raising awareness and increasing action.
Anecdotal evidence from this study indicated that several participants acted on the information they received during general counseling on risk factors. At the second measurement period, several participants reported that the screening information and counseling had resulted in visits to a physician for blood pressure and lipid interventions. Positive changes in exercise behavior are also evident from the descriptive findings, but only add to anecdotal evidence. That minutes per day and days per week actually decreased during the study period was probably related to decreasing numbers of participants. The effect of low-cost, short-term, repeated doses of information in sample sizes sufficient to detect differences in nursing outcomes requires further study. The use of specific family history information for changing exercise behavior has not been systematically studied; however, clinical experts suggest the value of including family history information in risk assessment for cardiovascular disease (Burke et al., 2003) . As Burke et al. (2003) noted, "There is ample evidence that CHD and risk factors aggregate in families, making it essential to target families for primary prevention" (p. 142). The current study attempted to place primary prevention within the context of family risk status through the use of family history assessment.
LIMITATIONS AND LESSONS LEARNED
A limitation of this study was significant attrition during the 12-month study period. This is a challenge encountered with prospective research and data gathering over time. Of the initial 93 participants, only 52 completed the second data collection at 6 months and the 12-month data collection. Participants were lost to follow-up at 6 months and 12 months, with return rates of 46% and 57%, respectively; no significant difference was found between the groups. A variety of reasons may explain this, including changes in participants' employment or personal lives, such as illness, injury, or surgery.
Additionally, of the original 93 participants, only 63 completed My Family Health Portrait. Time constraints and needing a computer to do so were the main reasons for not completing the profile. The protocol called for a specific procedure to ensure that particular diseases in the family history were assessed. Thus, the researchers felt that each participant should be assisted with completing the family history. Scheduling 20 to 30 minutes to assist each participant proved challenging. An Internet outage in one setting precluded data collection at the planned time, and attempts to schedule later appointments with the participants were unsuccessful. Another limitation was the reliance on self-report data for exercise. Although researchers tried to quantify and objectify these data as much as possible, self-report data are variable and subject to social desirability bias.
CONCLUSION AND IMPLICATIONS
Despite this study's limitations, interesting conclusions and implications for practice can be derived. The anecdotal information and small, incremental movements along the TIM indicate benefit in informing participants of family history in terms of increasing awareness of risk status. Further, the online family history program is a user-friendly, low-cost strategy for gathering this information. Occupational health settings offer the opportunity to provide instructions for using My Family Health Portrait. Occupational health nurses can use these findings to tailor counseling regarding risk and health promotion for employees.
The TIM is a low-cost intervention for assessing individuals and counseling them about their exercise behaviors. The TIM can be used to document individuals' stage of change and encourage their movement toward more active engagement in exercise. Occupational health nurses can use the TIM in workplaces to intensify and facilitate movement among subpopulations toward the next stage of change. Based on the stage of change, strategies such as e-mail or text messages can increase awareness of risk and on-site planned exercise activities can assist with the maintenance stage of change.
Finally, this study provides information about cardiovascular risk, psychosocial indicators, and exercise in diverse populations. Rates of obesity and overweight, physiologic risk indicators, and family history risk factors were detailed in a sample of 93 primarily Hispanic individuals. Findings from this study have the potential to sensitize and inform health professionals to identify at-risk individuals and offer targeted health promotion interventions.
